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ABSTRACT

The purpose of this study was to review the current and historical distribution of C.
orcuttiana (Orcutt's spineflower), examine the relationship between soil type and general
habitat variables with spineflower occurrence, determine which populations are still extant and
their general condition, recommend possible sites for establishment of new (or re-introduced)
populations, and suggest management actions. Populations with individuals recently observed
were monitored, germination trials were completed, and a limited number of seedlings were

established for the purposes of studying reproductive biology.

Only three populations of Orcutt's spineflower are extant: two on Point Loma and one
small population at Oakcrest Park in Encinitas. A population may still remain at Torrey Pines

State Reserve, but it has not been seen since 1987,

After a careful review of all verified occurrences of Orcutt's spineflower, the conclusion
is that this species has a strong association with soils of the Carisbad series. Soil samples taken
in the general vicinity of populations where an occurrence is well documented, indicate a sand

fraction of about 90 %, low content of organic matter and nitrate nitrogen, and moderate acidity.

Using digitized information on soil series, land use, and ownership, we developed maps to
guide our search for additional populations and sites for possible introduction and population
expansions. Sites identified on these maps were field checked. Very little potentially suitable

habitat remains for this species.

The Point Loma populations are both on US Navy land and are afforded a substantial
degree of protection, but the Oakcrest Park population is at high risk for extinction due to
proximity to actively used areas of this small park. Population numbers were relatively high
for both Point Loma populations in 1999, but substantially lower in the spring of 2000,
presumably due to the sequence of two exceptionally dry years (1999 and 2000). The Oakcrest
Park population is extremely small (<30 plants), and plummeted to only 1 observed plant in
2000.

X-ray examination of fresh seed revealed only half the seed had fully formed embryos.
Germination of seed was generally unsuccessful. Conditions leading to successful germination
- were not ‘similar, so that we have no clear picture of what conditions of moisture, light, seed

age, and temperature favor germination,



We have worked with both the US Navy and the City of Encinitas to consider management
actions that would enhance spineflower habitat. A substantial amount of perennial grass and duff
was removed from the soil surface around the Oakcrest Park population to promote the open

conditions apparently favored by this species and a fencing plan was developed.
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CHAPTER 1. INTRODUCTION

1.1. PURPOSES OF THIS STUDY

The purposes of this study were to review the current and historical distribution of C.
orcuttiana (Orcutt's spineflower), examine the relationship between soil type and general
habitat variables with spineflower occurrence, determine which populations are still extant and
their general condition, recommend possible sites for establishment of new (or re-introduced)
populations, and suggest management actions. Populations with individuals recently observed
were monitored, seed germination trials were completed, and seedlings were established for the
purposes of studying reproductive biology. A limited examination of possible pollinators was

conducied.

1.2. BACKGROUND

1.2.1. Habitat and Status

C. orcuttiana (Orcutt’s spineflower) is Endangered in the State of California, and on the
federal list of endangered plants (CDFG 2000, Federal Register 1996). The range of the species
is believed to be limited to western San Diego County along the coast. Within this limited
geographic range, it is further restricted to isolated patches of sandy soils. Typically, these
sandy openings in shrublands occur in relatively flat areas at the toe of coastal biuffs. The soil
type is mapped as Carlsbad gravelly loamy sand (Bowman 1973).

The California Department of Fish and Game Natural Diversity Data Base (NDDB) lists
nine recorded occurrences (NDDB 1998), and we believe we have identified the site of a tenth
(See Section 2.1.8) (Figure 1). Of those ten occurrences, only three populations survive and
one may not be extirpated.

C. orcuttiana was thought to be extinct (Hickman 1993)(Reveal and Hardham 1989),
but has recently been located at Oakcrest Park in Encinitas (1978, 1995, 1997-2000},
Torrey Pines State Reserve (1987), and Point Loma, on US Navy land (1997 to present). The
Oakcrest Park population {CDFG EO #10) is very small and at high risk due to the intense
recreational activity in the vicinity, runoff from landscaping, and dense stands of exotic plants
{(See Section 2.2.2). The Torrey Pines population (CDFG EQ #5) has not been seen since 1987.

This leaves the two Point Loma populations—in close proximity—as the only extant populations

1
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with sufficient numbers and degree of protection to have a reasonable expectation of persistence,
The largest Point Loma population (CDFG EO #12) is located on the US Navy Sub-base within an
area about 35 m?, about 300 m south of McClelland Road (See Section 2.1.7). This population
is contained within an area proposed for the Point Loma Ecological Reserve. It occurs in sandy
openings set in very old, dense chamise chaparral dominated by Adenosfoma fasciculatum, with
occasional individuals of Ceanothus verrucosus, Cneoridium dumosum, and Rhus integrifolia.
These openings are reminiscent of other patchy, specialized habitats such as vernal pools and
clayey soil patches, both of which support endemic plants of limited distribution (Bauder

2000; Bauder, E. T., S. McMillan and P. Kemp 1994; Bauder and Sakrison 1999; Bauder, E. T.
and D. Truesdate 2000, Oherbauer 1993). The general area is infested with mats of
Carpobrotus edulis (Hottentot fig), with modest amounts in the immediate vicinity of the C.
orcuttiana plants. Annuals found in the open patches in association with C. orcuttiana are

Mucronea californica, Camissonia bistorta, Cryptantha intermedia, and Crassula connata.

The second, smaller population on Point Loma, is believed to be in the Point L.oma
Ecological Reserve (NRAD area), just northwest of the intersection of Woodward Road and
Cabrillo Memorial Drive. 1t is likely the historic population documented by Katherine
Brandegee in 19068 (EO #3)(See Section 2.2.2). This population is surrounded by a mixture of
Cneoridium dumosum, Malosma laurina, Rhus integrifolia, Ceanothus verrucosus, Rhamnus
crocea, Salvia mellifera, Lotus scoparius, Euphorbia misera, [socoma menziesii, Artemisia
californica, and Encelia californica. Carpobrotus mats are common in the area, as are seedlings

and mature shrubs of Acacia.

1.2.2. The Species

C. orcuttiana (Orcutt's spineflower) is a diminutive, herbaceous annual in the family
Polygonaceae (Figure 2). Little is known about the basic biology of this species, so that it is

difficult to make important management decisions and prioritize preservation measures.

The few veritied occurrences of Orcutt's spineflower locate it on sandy soils developed
from eroded coastal bluffs and old beach ridges. The seeds germinate in late fall after the
seasonal winter rains begin, and a small rosette of narrowly oblanceolate leaves develops.
Rosettes are often no more than 2 ¢cm in diameter, and the leaves are lightly covered with long,
silky trichomes, helping to distinguish it in the early stages of growth from the look-alike
~species;-Mucroneacalifornica; which has-sparse, stiff hairs primarily ‘at the leaf margiris.

Several-to-many decumbent, open-branched inflorescences are produced in late spring. They
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contain up to several dozen (occasionally more) flowers, each flower surrounded by three
three-angled bracts tipped with recurved spines. The six-lobed perianth is greenish yellow and
only 1.5-1.8 mm wide. The breeding system is unknown. One-seeded fruits {(achenes) are
formed in late spring.

CHAPTER 2. DISTRIBUTION OF CHORIZANTHE ORCUTTIANA

2.1. HISTORICAL OCCURRENCES

We obtained a copy of the California Department of Fish and Game's Natural Diversity
Data Base (NDDB 1998) records for each Element Occurrence (EQ) of Chorizanthe orcuttiana.
There are twelve EO numbers assigned by the NDDB, but three of these (EQ's # 1, 8, and 11)
appear o be either erroneous or duplicates of other occurrences (Table 1). We plotted all nine
occurrences on a map of western San Diego County (Figure 1) and on finer-grained maps to
reveal greater locational detail and relationship to soil series and land use (Map Appendices A
and B). Our goal was to put ourselves—quite literally—in the places as described in the records.
Because some of the collections date back over 100 years, this required careful review and
consideration of the verbal descriptions in the context of what the author would have seen at the
time they were written. We used the NDDB forms to determine other helpful sources of
information, including herbarium labels, historical maps, and individuals. As part of her
master's thesis research, Adrienne Russell obtained over two dozen herbarium sheets of C.
orcuttiana which we examined—the labels, in particular. We also reviewed historical road and
topographic maps to understand what might have been present at the time the collection or

record of occurrence was made. Then, we visited each site,

2.1.1. Element QOccurrence # 2

A collection by Clare Hardham made in 1962 (Santa Barbara Botanical Garden, Hardham
collection # 8945, accession # 062204) gives no specific location (Point Loma), but Hardham
provided a map to the California Natural Diversity Data Base (NDDB) in August 1981,
indicating the site where she collected Chorizanthe orcuttiana. This population is known as EQ
#2 (NDDB).

The collection label says "At cemetery boundary along Cabrillo Memorial Drive. NW &
across Rd from Benningtonh Mohumernit, Pt Loma." We located the Bennington Monument in the

current-day Fort Rosecrans National Cemetery. Across Cabrillo Memorial Drive from the

5
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Table 1.

LOCATION

Point Loma, "At cemetery boundary
along Cabrilo Memarial Drive. NW &
across road from Bennington Menument."

Point Loma, "bare gravelly places...at
the point where the old road branches to

go down a caffon towards the new
lighthouse."

Del Mar. "Just south of where road
crossed mouth of slough with Torrey
Pine.”

LIKELY AN ERRONEOUS LOCATION

Del Mar. East grove of Torrey Pines
State Reserve. On open w-facing slope in
sandy soil. In open coastal sage scrub at
ecotone with Torrey pine woodland.

Encinitas. "2.5 mi E of Encinitas, on
road to Olivenhain."

NDDB note: Possibly the olid dump site.

Could be the same as, or very close to,
present-day Oakcrest Park,
If so, this would be lumped with EQ #10.

La Jolia. "Low hills, north side of
6060 Clairmont Mesa Blvd, 1.5 miles
west of interstate 395, Kearney Mesa."

Encinitas. Qak Crest Park; south side
of Encinitas Blvd., c. 0.25 mi west of El
Camino Real, 0.1 mi east of Balour Drive.

Point Loma. East side of Cabrillo
Memorial Dr., 0.35 mi NNE of Benningion
Memorial.

Naturat Diversity Data Base Element Occurrences of Chorizanthe ...

orcuttiana.

SOURCE MATERIAL

Map made from memory by Clare Hardham
in 1981 in NDDB files

K. Brandegee April 10,1906

UC Berkeley Herbarium Accession
#84558, copy of herbarium sheet label
from NDDB files

Collection G.B. Hardham #8941, April 4,
1962,

Map made from memory by Clare Hardham
in 1981. Conversation with Hardham
indicates she likely was at the south end of
Penasquitos Lagoon where Linda Allen
reported it in 1987 (EO #5).

Linda Allen {obs.), 1987, NDDB files.

F. Gander Collection #5479, May 4, 1938
SDNHM Herbarium and NDDSB files.

J. Keefe #1642 UCSB Herbarium, March
25, 1867. Also F. Gander, Accession #
106804, SD NHM Herbarium, March 13,
1935 (Madrono 4:33)

T. Oberbauer, 1978 (Pers comm.); C.
Reiser 1989 (obs.), NDDB files.

V. Scheidt 1997 (obs.), NDDB files; S.
Eliason & A. Russeli, Accession #12630,
SDSU Herbarium, April 18, 1997,



monurment, the property is fenced along the road and along the northern border of the cemetery.
The land on the northern and western sides of the fence belongs to the US Navy. With the Navy's

permission, we accessed this area.

The general area includes IMAT and Buildings 586, 587, 589, as well as the area
corresponding to the location noted by Clare Hardham (Figure 3). Most of the site immediately
north of the cemetery fence is road/parking surface and buildings. Buildings 537 and 586-
589 all look new. Building 590 may be older., The historical occurrence was probably here, A
small sandy area covered by Carpobrotus edulis remains between the Navy's fence and Cabrillo
Memorial Drive. It also is possible this was the site of the collection as Clare Hardham indicated
she was very close to the road when she found the plant.

2.1.2. Element Occurrence # 3

This element occurrence on Point Loma was first described in 1906 by Katherine
Brandegee. It is erroneously located in the NDDB as being at the tip of the point. A collection
label from the herbarium of the University of California Berkeley, combined with historical
maps, gave the best clues for relocating this population. The collection made by Katherine
Brandegee is UC Berkeley Accession # 84558 and duplicates. The label on all duplicates reads,
" Point Loma Reservation, near San Diego, in the proximity of the Pacific Ocean, the only known
station." The Berkeley specimen has an additional hand-written label that says, "Bare gravelly
places on the Military Reservation Point Loma, at the point where the old road branches to go
down a cafion towards the new lighthouse.” According to old maps (USGS surveyed in 1902,
culture revised in 1930) of Point Loma, the only road branching from the ridge-top road to the
new (lower) lighthouse ran approximately where the present Woodward Road curves through a
canyon down the western slope {Figure 4). The old road continued south along the base of the
terraces to the end of the point along the present-day Gatchell Road. Near the head of the canyon,

sections of old pavement are visible south of—and adjacent to—the present-day Woodward Road.

A smalil population of C. orcuttiana was discovered by Bauder and Sakrison in 1998 just
west of Strong Road on a gentle, west-facing slope just above the sharp incline to the coastline
betow (Figure 5). This site is slightly downslope from Strong Road, in the stretch between
Battery Strong and a tower (Building 584). Although much of the area around the eastern end of
Woodward Road is now disturbed or developed, the C. orcuttiana site is within the general area
described by K. Brandegee where she collected C. orcuttiana in 1906, and it is likely this is a

remnant of a more extensive 1906 population. Figure 3--EQ 2 Historic locations-detail
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